(RECEIVED FOR PUBLICATION JUNE 28, 1961) The radiographs of only 299 of the 312 patients with a clinical diagnosis of chronic bronchitis surveyed by Medvei and Oswald (on page 1) were available for review. Thirteen unselected cases are missing, which accounts for certain small differences in the figures from those given by these authors. The patients were divided into three groups on the basis of the radiographic appearances.
The first group, consisting of 177 or 59% of all the patients, were those with a normal chest radiograph. Included in this group were a few showing calcified or stellate small shadows, suggesting an old tuberculous and presumably quiescent lesion, or some other type of shadow, the probable cause of which seemed to be neither an active lesion nor a lesion related in any way to the chronic bronchitis or the clinical course.
The second group, consisting of 35 or 12% of all the patients, were those in whom the radiograph showed evidence of local emphysema. This was diagnosed when a single and localized avascular translucent area was seen, which was either clearly demarcated by a hair-line shadow, suggesting a bulla, or was poorly demarcated, suggesting a bullous area. In either case there were no other radiographic abnormalities and therefore no radiological evidence of general emphysema. In most of the following tables this group is joined to the first group having a normal chest radiograph.
The third group, consisting of 87 or 29% of the 299 patients, were those with obvious radiographic evidence of general emphysema. The criteria for this were evidence of diaphragmatic change suggesting an excess of air in the lungs, a changed cardiovascular pattern, and localized overdistension, three conditions which commonly result from the grosser pathological changes of emphysema and which have been described by Simon and Galbraith (1953) , Simon (1956) , and Lynne Reid and Simon (1959) .
In order that there may be no misunderstanding about the basis on which the diagnosis of emphysema was made, the criteria used are described in detail.
CRITERIA In some cases a radiograph taken on deep expiration was also available, and air trapping was inferred if the range of diaphragm movement was less than 3 cm. (Measurement of the range of movement in a control group of normal males up to the age of 60 showed a range of 3 to 10 cm.) Local air trapping was also inferred if some parts of the lung remained relatively translucent in the radiograph taken on expiration when adjacent and presumably normal parts became relatively opaque. In this particular series of cases, a radiograph on expiration was only taken if there was some doubt about the diagnosis.
CHANGES IN CARDIOVASCULAR PATTERN.
In emphysema the heart tends to be narrow and vertical, partly due to the low position of the diaphragm. It was judged narrow if the transverse diameter was less than 11 cm. or the cardiothoracic ratio less than about 40%.
The left border below the aortic knuckle, representing the main trunk of the pulmonary artery, is either straight or convex laterally. This may be due in part to the rotation of the heart, resulting from its more vertical position, and in part to dilatation of the pulmonary artery.
The hilar vessels seem large and appear to extend further laterally than normally while the intrapulmonary vessels seem unduly small and narrow. This may be a subjective impression, but some confirmation was obtained in a few cases by direct measurements in tomograms and comparison with tomograms of apparently normal persons.
3. LOCALIZED OVERDISTENSION. -Localized overdistension, that is, a bulla, may be of sufficient degree to appear as a hypertranslucent avascular area.
When all three signs were present, a diagnosis of general emphysema was made, but it was also made even in the absence of obvious bullae if the other two signs were clearly seen. In this survey the diagnosis of general emphysema was only made when the above-mentioned changes were obvious, and if there was any doubt the radiograph for the purpose of the grouping was considered normal. Because of this, and also because the findings were recorded individually on a special form, there was no observer error when the radiographs were read a second time. Table V shows that generalized emphysema in the radiograph is associated not only with a greater volume of sputum but also with a higher proportion of patients having purulent sputum. However, within the emphysema group itself purulent sputum was less common in patients with obvious bullae than in those without. The difficulties of obtaining an accurate sputum history were recognized. 
DURATION OF MAIN SYMPTOMS
There was no consistent pattern relating the duration of the symptoms to the radiological appearances. Many with general emphysema and with a normal chest radiograph had a history of less than two years, and many in both groups had a history of cough, sputum, and dyspnoea for 20 years or more.
SEVERITY OF DYSPNOEA
On comparing the severity of dyspnoea, assessed from the history at the initial interview, with the radiographic findings, those with a general emphysema pattern showed a higher percentage graded as severe dyspnoea than those with a normal radiograph (Table VI) . Three of the normal and five of those showing general emphysema showed an increase in the transverse diameter of the heart, the former because of systemic hypertension, the latter because of the development of cor pulmonale and failure.
Many of those who died had one or more radiographs taken between the initial one and the time they died, and in none of these patients did such an intervening radiograph show any significant change.
The lack of change in the radiological appearances over a period of time up to five years was in marked contrast to the clinical findings. Of those who survived five years, that is, 167 in the normal or local emphysema group, 46 (28%) showed clinical deterioration compared with 18 (44%) of the 41 survivors in the general emphysema group. Twenty-eight in the normal group were better clinically, but only five in the general emphysema group. RELATION TO ALLERGY OR PREVIOUS PNEUMONIA Some 10% of the patients with a normal radiograph and 11 % of those with general emphysema had a history of allergic attacks, mainly asthma or hay fever.
Those with a normal chest radiograph showed a slight increase of pneumonic incidents in adult life compared with those with general emphysema, but the difference was not significant.
The incidence of pneumonia in childhood was about the same in the two groups.
CONCLUSIONS
In patients with a clinical diagnosis of chronic bronchitis a radiological appearance of general emphysema was of serious import, half such patients, compared with less than a quarter with a normal radiograph, being dead within a fiveyear period of observation. Furthermore, the deaths in the general emphysema group were mainly of patients under 60 at the commencement of the trial, whereas the deaths in those with a normal chest film were mainly of patients over 60 with a correspondingly smaller expectation of life.
The prognosis seemed to be worse in patients with obvious bullae than in those without this radiological appearance.
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